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(54) Automatic cellular telephone registration for universal telephone number service 



(57) A wireless system is equipped for autonomous 
registration of a wireless telephone when it receives the 
"on" registration message from the cell site (which con- 
tains the telephone number and equipment identifica- 
tion number of the mobile unit), sends such 
identification of the mobile unit over a data link into a 
signaling network of the public switch telephone net- 
work. The signaling network forwards this data mes- 
sage to a service control point which controls such 
universal telephone number systems to register the 
number of the wireless unit for use the next time the uni- 
versal telephone number is called. Advantageously, the 
equipment identification number (EIN) also received 
with the telephone number of the mobile unit may be 
used as a PIN or general identification number of the 
subscriber. 
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Description 

Technical Field 

This invention relates to the field of universal tele- 
phone number services wherein a call to a single tele- 
phone number will be routed to the subscriber 
regardless of his or her location, and, more specifically, 
to an automatic registration system for such service 
when the subscriber uses his or her cellular telephone. 

Background of the Invention 

Being "in touch" has become increasingly important 
for some people, i.e., doctors, business executives, 
attorneys, sales people, etc., who have a strong need to 
be reached wherever they are. Many of these people 
have a telephone for business, for home, a cellular tele- 
phone for the car, and/or a transportable cellular tele- 
phone that can be carried around when that person is 
not near one ol the other telephones. Additionally, many 
of these professionals travel frequently but still need to 
be reached. 

For these people, the telephone industry introduced 
several programs which permit these individuals to keep 
in touch. For example, AT&T has a "Follow Me" service 
wherein, when the person subscribing to the service 
has one telephone number (i.e., 700-555-1234), and 
regardless of where the person is, he or she may be 
reached at that telephone number. 

However, such services require that the subscriber 
* call in to the service every time he or she changes loca- 
tion in order to register the telephone number at which 
the subscriber may be reached. Such registration usu- 
ally requires the subscriber to dial a predefined number, 
enter a PIN or some form of identification, and then 
enter the telephone number of the telephone where he 
or she can be reached. Therefore, when the subscriber 
leaves his or her office and turns on a mobile telephone 
unit, the subscriber has to call in and register the tele- 
phone number of the mobile unit. When the person 
arrives at a destination, he or she has to register a new 
telephone number. Such constant registration of tele- 
phone numbers can be annoying to the subscriber, 
especially when he or she only uses the mobile unit for 
short periods of time (i.e., local trips). Thus, some peo- 
ple who could benefit from a universal telephone 
number do not subscribe or underutilize such a service, 
because it can be cumbersome to register the current 
reach number when the user changes from land-based 
to mobile frequency. 

Summary of the Invention 

This problem is solved and a technical advance is 
achieved in the art by a system and method which auto- 
matically registers a mobile telephone number with a 
universal telephone number service whenever the 
mobile telephone is turned on. Advantageously, the cel- 
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lular system comprises a mid-sized private branch 
exchange (PBX) as a mobile telecommunication switch- 
ing office in an architecture which allows the PBX to 
communicate with cell sites of the cellular system as if 

5 the cell sites were other PBXs communicating via a sys- 
tem using out of band signaling, referred to herein as 
out of band service control (OBSC) such as that used in 
integrated services digital network (ISDN) communica- 
tion links, wherein the out of band signaling communi- 

w cates with a protocol converter to convert between 
ISDN and cell site protocols. In accordance with this 
invention, the system (advantageously at the protocol 
converter) is equipped for autonomous registration to 
receive data communications in the data link part of the 

75 ISDN connection; the protocol converter converts sig- 
nals from the PBX from ISDN protocol, to a protocol 
accepted by the cell site and then converts cell site data 
messages in a protocol normally destined for a mobile 
switch protocol to an ISDN protocol. In such an arrange- 

20 rnent, the protocol converter may independently, when it 
receives the "on" registration message from the cell site 
(which contains the telephone number and electronic 
serial number of the mobile unit), sends such identifica- 
tion of the mobile unit over a data link into a signaling 

25 network of the public switch telephone network along 
with one of a preselected number of private or "guest" 
telephone numbers. The signaling network forwards this 
data message to a service control point which controls 
such universal telephone number systems to register 

30 the "guest" number for use the next time the universal 
telephone number is called. Advantageously, the tele- 
phone number of the wireless unit is identical to the uni- 
versal telephone number. Further, the equipment 
identification number (EIN) also received with the tele- 

35 phone number of the mobile unit may be used as a PIN 
or general identification number of the subscriber. When 
a call is made to the universal number, the call is routed 
using the guest number to the PBX, translated to the 
wireless number, and the call is delivered to the wireless 

40 telephone in the normal fashion. 

When the mobile unit is turned off, the off message 
is received by the protocol converter which then sends 
a message through the signaling network to the univer- 
sal number service center to change the number. The 

45 number could default back to a home telephone, a work 
telephone, or a voice mail system. Alternatively, the 
user could enter a code (such as * or #6) which causes 
the universal telephone system to search a database 
and set the reach number to the database entry corre- 

so sponding to the code. Through this method, the user 
does not have to reregister with the universal service 
every time he or she changes phones from the primary 
phone to his or her mobile phone. 

ss Brief Description of the Drawing 

FIG. 1 is a block diagram illustrating the operation 
of the invention; 

FIG. 2 is a message diagram illustrating the steps 
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of establishing a change request; 
FIG, 3 is a flow chart of actions performed at a uni- 
versal telephone number service; and 
FIG. 4 is a flow chart of actions performed at a uni- 
versal telephone number service to terminate a s 
call. 

Detailed Description 

FIG. 1 is a block diagram illustrating the operation 10 
of applicant s invention in the context of a PCS mobile 
communications system. In this system cell site 10 com- 
municates via radio channel 2 with a mobile station 1 . A 
cell site such as the Autoplex® Series II Cell Site can be 
used in this application. A different cell site can be used is 
if the European Global Systems for Mobile Communica- 
tions (GSM) standard protocol is required. The cell site 
is connected by multiple DS1s (the number of DS1s 
being dependent on the number of radio channels) as 
one or more primary rate interface integrated services 20 
digital network (PRI-ISDN) communication channels 31 , 
32, 33 to a private branch exchange (PBX) 30. DS1s 31 
and 32 comprise non-facilities associates signaling 
(NFAS) PRls as known in the art. and thus carry no sig- 
naling or "D" channel. DS1 33 includes a signaling or 25 
"D" channel which carries control data for PRls 31 and 
32, as well as 33. Protocol converter 20. also connected 
to a DSi , strips the D-channel from the PRI signals and 
converts these D-channel signals to cell control mes- 
sages. An NCR 3333 (Intel 486 based) computer man- 30 
ufactured by NCR, Inc., can be used as the protocol 
converter (PC); the NCR computer is equipped with an 
interface board such as a Primary Rate Inc. Controller 
Board for UNIX® systems to terminate the two data 
links to the PC. Cell site 10 receives its control signals 35 
over the data link 34 resident on the DS1 and transmits 
its responses and its own initiated data messages over 
that link. The protocol converter converts between ISDN 
control messages sent on D channel 33 specified in the 
CCITT Q.931 call control message set and the mes- 40 
sage set required to interface with a cell site. This mes- 
sage set may be proprietary or it may conform with a 
standard such as that specified in the European GSM 
standard for wireless communications. 

PBX 30 is also connected by lines such as line 42 as 
to land based telephone stations such as station 48; by 
one or more PRI facilities 41 to one or more other PBXs 
44, the latter being for connection to the other cell sites; 
to one or more PRI facilities 47, 50 and 8 to one or more 
other cell sites; and by facilities such as lines or trunks so 
43 to a class 5 central office switch 45, the latter being 
for connection to a public switched telephone network 
for accessing of telephones and mobile stations outside 
the immediate region covered by PBXs 30 and 44 and 
central office 45. The connection to the class 5 central ss 
office can be over line facilities, one or more PRI facili- 
ties, or even T-1 carrier trunk facilities; a line interface is 
the most natural for communicating between a PBX and 
a central office, especially an older central office, and 
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simplifies the process of billing at the central office. 

The PBX keeps track of the busy-idle state of all 
mobile stations currently associated with a cell site. 
When a disconnect is received, the B-channel is made 
available through a release message from the PC; this 
makes the B-channet, and its associated radio channel, 
available and changes the busy-idle state of the mobile 
station to idle. The above system is further described in 
U. S. patent number 5,440,613 to J. J. Fuentes and 
assigned to the assignee of the current invention and 
incorporated herein by reference. 

Additionally, according to the prior art, there is a 
universal telephone number service 52 in telephone 
network associated with signaling network 54. Further, 
public switched telephone network 46 uses signaling 
network 54, as is known in the art. in order to pass sig- 
naling messages ,to and from universal telephone 
number service 52, in order to obtain routing informa- 
tion for calls placed to a universal telephone number. 

An example of the use of an exemplary embodi- 
ment of this invention with a universal telephone 
number service follows. A user at telephone 56 dials a 
universal telephone number for the user of telephone 
48. The number may be, for example, (700) 555-1234. 
Switch 58 recognizes (from the NPA or "700") that the 
call receives special call handling treatment and sends 
a message into the PSTN 46 directly to signaling net- 
work 54, requesting routing information for this particu- 
lar call. Signaling network 54 recognizing the 700 
service as being a universal telephone number sends a 
message to the network node, which supports the uni- 
versal telephone number service, which, in this 
instance, is 52. 52 performs a database lookup, as is 
known in the art, to determine where to route the call 
(i.e.. the destination telephone number). In this exam- 
ple, the telephone number found by universal telephone 
number service 52 is the telephone number of tele- 
phone 48. This information is sent back to switch 58, 
which routes the call to PSTN 46 through central off ice 
45 (PBX 30), and to telephone 48 via line 42. 

In the prior art, if the user of telephone 48 were to 
leave the location of telephone 48 and use his or her 
mobile unit 1 , he/she would have to call through the cel- 
lular system central office and the public switch tele- 
phone network into the universal telephone number 
service 52, and register the number of mobile unit 1 by 
dialing a special personal identification number (PIN) 
and the telephone number of the mobile telephone 1. 

According to this invention, the user no longer has 
to go through all the registration procedures when using 
his or her own mobile telephone. According to this 
invention, during the autonomous registration of the 
mobile unit, which occurs automatically at power on of 
the mobile unit (as described in the above-referenced 
patent), protocol converter 20 sends a message over a 
new data link 60 to signaling network 54, sending a reg- 
istration message to universal telephone service 52, 
which includes the telephone number of mobile tele- 
phone 1 (which, advantageously, is the same number 
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as the universal number, i.e., 700-555-1234). Protocol 
converter 20, 8 and the other protocol converters con- 
nected to PBX 30, in conjunction with PBX 30, select 
one of a plurality of "guest" or alias telephone numbers 
(which are used exclusively for this service). These 
numbers are recognized by PSTN 46 to route calls to 
PBX 30. PBX 30 keeps a table of which mobile unit is 
assigned which guest number. As a result, PBX 30 can 
route incoming calls through protocol converter 20, and 
sets up a call to mobile unit 1 . 

When the user of mobile telephone 1 turns the tele- 
phone off (lor example, when he or she arrives at the 
destination) the mobile system will receive an "off" mes- 
sage at protocol converter 20, which then sends a mes- 
sage via signaling link 60, through signaling network 54 
to universal telephone number service 52, which 
changes the database from the telephone number of 
mobile unit 1 to a default number. This default number 
may be the telephone number of telephone 48, a voice 
mail service such as 62 (as is well known in the art, and 
will thus not be described further), or some other pre- 
programmed number. Alternatively, the user could enter 
a code (such as * or #6) which causes the universal tel- 
ephone system to search a database and set the reach 
number to the database entry (telephone number) cor- 
responding to the code. In this manner, the user of a 
universal telephone service can transfer from a primary 
number to a mobile unit and the universal telephone 
service will reach that mobile unit without having to go 
through the time and effort necessary to register. Thus, 
for use on short trips, the majority of use for such mobile 
units, this system provides a great advantage in time 
and usage over the prior art. 

Turning now to FIG. 2, FIG. 2 illustrates the mes- 
sages and the actions performed in setting up a change 
reguest for a universal telephone number service due to 
activation of a wireless unit. A first message is sent from 
the cell site to the protocol converter (PC) comprising an 
auto registration message. This message includes the 
directory number of the mobile unit and the equipment 
identification number (EIN), which occurs whenever a 
mobile unit is turned on. The auto registration reguest 
message is passed from cell site 10 to its associated 
protocol converter 20. The protocol converter checks 
whether the mobile is already registered in that cell site 
and, if not, sends a message to PBX 30 that all calls for 
that particular directory number should be sent to the 
cell site. 

Additionally, protocol counter 20 (or, alternatively 
PBX 30) on the separate PRI D-channel 60 sends a call 
forward validation message through the signaling net- 
work 54. This message may comprise a Q.931 mes- 
sage, as generally used in call forwarding in ISDN 
protocol. The signaling network forwards the message 
to the universal telephone number service 52, which 
then performs a series of verifications and checks, as 
will be described further below, in connection with FIG. 
3. If all numbers are valid, the universal telephone 
number service records the selected guest number as 



the currently active number for that particular subscriber 
and sends a confirmation message back to the signal- 
ing network. The signaling network forwards the confir- 
mation message back via D-channel 60 to protocol 
s converter 20. 

Eventually, the user turns the mobile unit off, as he 
or she would, for example, when a destination is 
reached. As part of the power-down function of a mobile 
unit, a message is sent from the mobile . unit to the cell 
10 site indicating that it is being turned off. The cell site for- 
wards this message to the protocol converter. Protocol - 
converter, recognizing that mobile unit has special sta- 
tus, sends a call forward validation message though sig- 
naling network to the universal telephone number 
75 service. Universal telephone number service recog- 
nizes this message as a change reguest (since the cur- 
rent reach number is no longer valid) and performs 
some action, as will be described below in connection 
with FIG. 4. Universal telephone service 52 then sends 
20 a confirmation message via signaling network 56 back 
to protocol converter 20, which then removes the mobile 
unit from its active list 

Turning now to FIG. 3, actions performed at the uni- 
versal telephone number service for this system is now 
25 described. Action begins in circle 300 and proceeds to 
action box 302. where a call forward validation message 
is received from the protocol converter, including the 
guest number, the DN of the mobile unit and the equip- 
ment identification number (EIN) of the mobile unit in 
30 decision diamond 304, a determination is made if the 
EIN is valid. If the EIN is not valid, service is denied in 
action box 306. 

If, in decision diamond 304, the EIN is valid, then 
processing proceeds to decision diamond 308, where a 
35 determination is made whether the current telephone 
number is already set to the number received in the 
message. This may occur, for example, if the user dialed 
in from a home or a business phone, and manually set 
the reach number to the number of the mobile phone. If 
40 the reach number is currently set to the number of the 
mobile unit, then nothing is done at this time. 

If the reach number is not the same as the directory 
number of the mobile unit, then the reach number is set 
to the "guest" number At this time, all calls to the univer- 
45 sal telephone number of this particular subscriber will 
be routed through the public switch telephone network 
through to the mobile unit 1 . A confirmation message is 
sent in box 312, as described above, back through the 
signaling network, and processing ends in circle 314. 
50 Turning now to FIG. 4, processing for automatically 
terminating a mobile unit as the reach number is shown. 
Processing starts in circle 400 and moves to action box 
402, where the universal telephone service receives a 
call forward validation message from the protocol con- 
55 verter indicating that the enclosed DN and EIN. 
Processing proceeds to decision diamond 404 where a 
determination is made if the EIN is valid. If the EIN is not 
valid, then service is denied in action box 406. 

rf the EIN is found to be valid in decision diamond 
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404, then processing proceeds to decision diamond 408 
where a determination is made if the user included a 
special code, as described above. Whenever the unit is 
powered down, a message will be sent to the universal 
telephone service. If the user resets the reach number 
to a special code number, then the default actions 
should not be taken. In action box 409 the reach number 
is set to the directory number corresponding to the spe- 
cial code. 

If in decision diamond 408 the user did not set a 
special code number, then in action box 410, the reach 
number is set to a default number. Such default number 
could be the user's home or business telephone 
number, or a voice mail unit. This default number may 
be changed by the user. After all actions have taken 
place, a confirmation is sent in action box 412, and 
processing ends in circle 414. 

It is to be understood that the above-described 
embodiments are merely illustrative principles of the 
invention, and that many variations may be devised by 
those skilled in the art without departing from the scope 
of this invention. It is, therefore, intended that such vari- 
ations be included within the scope of the claims. 

Claims 

1 . A method for use in a telecommunications network, 
said telecommunications network including a wire- 
less telecommunications system, a signaling net- 
work, and a universal telephone number service 
connected to said signaling network, said universal 
telephone number service delivering routing tele- 
phone numbers responsive to requests for routing 
information to a subscriber, said method 

CHARACTERIZED BY: 

responsive to receiving an automatic registra- 
tion signal from a subscriber's mobile unit, said 
wireless telecommunication system selecting a 
directory number for said mobile unit, said wire- 
less system sending a message via said sign- 
- aling network to said universal telephone 
number service, said message including said 
telephone number for said mobile unit; 
responsive to receiving said message, said 
universal telephone number service automati- 
cally registering said telephone number for said 
mobile unit for said subscriber, so that, when a 
request for call direction arrives at said univer- 
sal telephone number service, said universal 
telephone number service delivers the tele- 
phone number of said mobile unit for use in 
routing said call through said telephone net- 
work. 

2. A method according to claim 1 wherein said auto- 
matic registration signal further includes an equip- 
ment identification number, said method further 
including the step of verifying said equipment iden- 



tification number before automatically registering 
said selected telephone number of said mobile unit 
for said subscriber. 

5 3. A method according to claim 1 wherein said signal- 
ing network comprises an integrated services dig- 
ital network (ISDN), wherein said step of sending 
said message comprises sending an ISDN call con- 
trol message. 

10 

4. A method according to claim 1 wherein said wire- 
less telecommunications system includes a proto- 
col converter, wherein said protocol converter, 
receives said automatic registration message, said 
15 step of sending said message on said signaling net- 
work comprises said protocol converter sending 
said message. to said universal telephone number 
service. 

20 5. A method according to claim 4 further including the 
step of said protocol converter determining that 
said subscriber subscribes to said universal tele- 
phone number service. 

25 . . • 
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